. Attorney Docket No. 2658-0318P

LIQUID CRYSTAL DISPLAY

[001] This Nonprovisional application claims pridrity
under 35 U.S.C. § 119(a) on Patent Application No(s). P2003-
99805 filed in Korea on December 30, 2003, the entire

contents of which are'hérepy incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

|§02] The preseﬁf invention relates to a liquid crystal
display gnd more particularly to a ligquid crystal display
that is adapted to reduce the number of data lines and data
drive’integrated circuits corfesponding to the datavlines.
Thé?liquid crystai display of'the present iﬁventién can ben
driven by  a dot inversion system, using a data driver

employing a column inversioh method.

Desdkiption‘sf the Related Art

pqsy A liqgid érystal display controls: the light
transmittance of liquid ‘crystal matérials by usiﬁg an
‘electric field to display a bicture. To this end, the liquid
crystal display includes a liguid cryéta} display panel

having a pixel matrix and a driving circuit for driving the

liquid crystal display panel. The driving circuit drives the
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pixel matrix, so that picture ‘information cén be.displayed
on the display panel. |

[004] Fig. bl illustrates a liquid crystal display, in
"accordance with the background art. .In Fig. 1, tHe liquid.
crystal dispiay includes a liquid crystal display panei 2. A
data driver 4 drives data lines DLl to DLm of the liquid
crystal display péhel 2. A gate driver 6ldrives gate lines
GL1l to GLn of the liquid crystal displéy panel.

[005] The liguid crystal display panel 2 includes a thih
film transistor (TFT) formed at each interSeqtion of the_
gate lines GL1 to GLn and the data lines DLl to DLm. The
liquid crysﬁal display panel 2 alsé includes'liquid crystal
cells connected to the thin film transistors and arranged in
a matrix. | |

‘[006] The - gate ariver 6 séquentially ‘applies gate
'signalsuto the gate 1lines GL1 to GLn, in accordénce with
control éignals from a timingAcontroiler (not' shown). The
data driver 4 converts déta relating tb the colérsmto be
displayed, red (R), green (G)Aand blue (B), supplied-from
the timing controller, into video signals as analog signals}
- The data Adriver 4 appliesA the video signals for one
horizontal 1line portibn to the data iines DL1 to.DLm, for
every horizontal period as the gate signals are applied to

the gate lines GL1 to GLn.
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[007] The thin film transistor (TFT) applies the data
from the data lines DL1 to DLm to the liquid crystalAcells
in response to the gate signgls'from the gate lines GL1 to
GILn. The 1liquid crystal éell is COmposed of a pixel
electrode connected to lthe TFT and a common electrode,
facing éach.other with liquid crystal therebetween. . Thus,
" the arrangement is eqﬁivalent to a liquid crystal capacitor
Clc. Such a liguid crystal cell includes a stqrage capacitor
(not shown) cbnngcted to a brevious gate line in order to
sustain the data vditage charged in the ‘liquid crystal
capacitor Clc until the next data voltage is charged.

[008] In this way, the liquid crystal cells of the
liquid crystal display panel are located at interSec;ions of
Vthe gate lines GL1 to GLn and the data lines DLi.to'DLm,
respectively. Thus, the number of vértical iines equals thé"
number.oé_data lines bLl to DLm, i.e. ﬁhere are m-number éf‘
vertical lineé. In other words, the liquid crystal cells are
arranged in a matrix to form m-number of vertical lines and
n—numbef-of horizontal lines, cofresponding to the number of
the data lines DL1 to DLm and the gate 1lines GL1 to GLn,
'respectiéely. -

[009] As can be seen in Fig. 1, m-number of data lines

DL1 to DLm are required to drive the liquid crystal cells
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formed into the m-number of-horizontal lines. Accordingly,
there is a disadvantage: that a lot of p;ocessing time 1is
spent because m-number of data lines (DLl_ to DLm) are
required to drive the liquid crystal display panel 2 of the
backgfound art. Moreover, there is a disad&antage that a lot
of fabrication and design costs are required~£o ménufacture
the m-number of data lines (DLl and Dlm) and the associated
déta driver integrated circuits (ICs) for driving the aata
lines DL1 to DLm.

[010] In ordef to drive the liquid crystal cells on the
liguid érystal d}splay panel, the liquid .crystél display
device can eméloy an in&ersion driving method.  Inversion
driving methods include a frame inversioﬂ_ system, field
inversion system, 'line (column) " inversion system, and dot
iﬁversioh syStem. In the‘ frame inversion systém, the
polarity of the video signal applied to the liqgquid crystal
cells on the liquid crystal display panel are ﬂinverted
whenever the frame is changed.

[011] In the line inﬁersion system driving method of the
ligquid crystal display panel, the polarities bf-the video
signals applied to the liquid crystal display panel aré as
shown in FIGs. 2A and 2B. The horizontal lines are'inverted
for each gate line of the liguid crystal display panel and

for each frame. Such a 1line inversion system "has a
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disadvantage in that flickers, such as stripe patterns, are
generated: between horizontal lines.l The flickers occur
because crosstalk exists between pixels in a horizontal
direction. \

[0}2] In the ;olumn inversion system driving method of
tﬁe liquid . crystal display panel,‘-the polarities of the
video ‘'signals applied to the 1liquid crystal display panel
are as shown in FIGs. 3A and 3B. The vertical or column
linesvare inverted'for each data line of.the ligquid crystal
display panel and for each'frame;» Such a column inversion
system has a‘disadvantage iﬁ that flickers,'sﬁch as stripg
patterns} ére again generated between vertical lines. Again,
the flickers occur because crosstalk exists between pigels
in a_vertical-directioh.

[013] In the dot inversion system driving ﬁethod of the
liquid crystal display panei,.the polafities of the video

signals applied to the liquid crystal display panel are as

’

shown in FIGs. 4A and 4B. :Aﬁ&ideb signal with its polarity

contrary to those of’ the'Jliquid crystal cells, which are
adjacent thereto in a vertical and a horizontal‘direction,
is applied to each liquid crystal cell.. The polarities of
the-video signals a?eAinQertéd for éach fréme.

[014] In the dot inversion system, Fig. 4A illustrates

\

when video signals of an odd-numbered frame are displayed.
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The video signale are suppiied to the liquid crystal cells,
respectively, for a positive (+f polarity and a negative (=)
polarity ﬁo appear alternately as it progresses from top-
left to right and down to the bottom in the liquid crystal
cells. Fig. 4B illustrates when video;signals of an even-
numbered frame are displayed. The video signals are supplied

to the liguid crystal cells, respectively, for the negative

(-) polarity and the positive (+) polarity to appear

”alternately as it progresses from top-left to right and down

to the bottom in the liquid crystal cells.

[015] The dot - inversion driving method causes the

flickers, occurring among pixels adjacent in the vertical

difeetion‘ and .adjacent in the horizontal direction, to
offset each othefl By this arrangement,Apictures of better
quality:than the other inversion systems can be.displayedf
[016] However, in the dot inversion driving method,
since the polarity of the vi@eo signal applied from the data
driver to-the data linee is inverted in a vertical and a
horizontal‘direetion, there is a disadvantage that the data
driving methed requires more power consumption than the
6ther inversion syspems. More power is required because of
the amount of the change of a pixel voltage, that is, a high

b

frequency of the video signal.
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SUMMARY OF THE INVENTION

[917] Accordingiy,, it is -an object. of the present
inVéntion to provide a liguid c¢rystal display that is
adapted to reduce the number of data 1lines and data drive
integrated circuits corresponding to 'the data lines. The
liquid crystal'display can be driven With a dot inversion
method, wﬁile ,using' a data driQer of a column inversion
hethod;

misl In order to achieve'these and othérvobjects of the
invention, a liquid crystal disélay includesAa data”d;iver
for~_suppiying video. signals to data _lineé by a .column
in?efsion_method; a gate driver for seéuentially supplying a
first énd a second géte signals, to gafe lines; a 'plurality
of first sWitching parts and a plurality of second switching

parts located at an i

(1 is a naturai ngmber) horizontal
line fop supplying the video signals.to liquid crystal cells
by the control of the i®® gate line; a plurality of third
switching parts located at the i®™™ horizontal 1line and
¢onnected to the same data line along with the second
switching part adjacent thereto for -applying the Viéeo
signals to the liquid crystal éells by tﬁe control of the itk

gate line and an i-1*® gate line; and a plurality of fourth

switching parts located at an i™ horizontal 1line and

connected to the same -data line along with the first
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switching parts adjacent thereto for applying the ‘video
signals to_the liquid crystal cells by the cont:ol of the i®!
gate line and the i-1™ gate line.

[019] The first gate signal supplied to the i*® gate line
is sqppliedonerIapping with the second gate.signal applied
to the i-1%" gaté line.

[020] The firét gate signal supplied to tﬂe gate line
rises along with the second gate signal applied'to the‘i-—lth
gate line at the_saﬁe point in time. |

[021] Thékwidth or duration of thé first gate signal is
set to be'éppfoXimately half of the width or duration of ﬁhe
second gate signai.

[022] The first to the fourth 'switching parts are
afranged in a zigzag pattern on the basis‘of the data line
for each horizontal line. | _
m23] Each of‘the first switching'parts'located at the
i*™ horizontal line includes a first thin film transistor
connected to an odd-numbered dafa line and the‘i—lth gate
line. A second thin filn? transistbr’ is connected to the
first thin film transistor aqd the i-1th gate 1line and
connected to a liguid crystal cell located at a 3™ (where j
is 2, 6, 10, ..) vertical line.

[024] Each of the second switching parts located at the

i*® horizontal 1line includes a first thin film transistor
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connected to an e‘ven—numbered. data 1line and the i-1*™ gate
line. A second thin film ‘;ransistor is conneéted to the
first thin— film transistor and the i-1" gate line and
connected to a liquid-crysta;l" cell located at-a j+1*" (where
3 is 2, 6, 10, ..) vertical line.

[025] Each of the ‘thira switching pafts located at:  the
i*® horizontal 1line includes a first thin film transistor
. connected t-q an even-numbered data line and the i-1* gate
‘line. A secon_d .thin fi’lm transistor 1is connected to the
first thin film transistor and the 1i*® gate 1line ana.
connected to a liquid crystal cell chated at a j-1*" - (where
3 ié 2, 6, 10, ..) vertical line.

' [026] Each of the fourth switching parts located at the
i* horizontal line i_ncl'ﬁdes a first thin film t‘fﬂaﬁs‘i.storl
.cor‘*‘mected to an odd—numbered_ data line and the i-1%" gaté
line.. A second thin film tranSistér is connected to the
first thin. film transistor and the it" gate 1line and
connectedAto a liquid crystal cell located at a j+2* (where
5 is 2, 6, 10, ..) vertical line.

.[027] EAach of the first switching parts located at the
i+1™ horizontal ’lvine includes a first thin film tijansistor
connected to an even-numbered data line and theiith' gate line.
A second thin film transistor is connected to the first thin

film transistor and the i®™ gate line and connected to a
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-

- liquid crystal'celi located at a j+2™ (where j is 2, 6, 10,
..) vertical line.

‘m28] Each of the second switching parts located at the
i+1f* horizontal line includes a.first thin film transistor
connected to an,odd—numberéd data line and the i*® gate line.
A sécond_thin film transistor is connected to the first thin
film transistor and the id’,gate line and connécted' to a
liquid crystal cell located ét a j—im (where 3 i; 2, 6, 10,
) verticél liﬁe. |

[029] Eachlof the third switching parts locéted at the
i+1™ horizontal liné includes a first thin film transistor
connected to an édd—numbered aata liﬁe and the i*® gate 1line.
A second thinvfilm transistor is connected to the first thin
film transistor and the i+1*™™ gate line and connected to a
ligquid crystél cell located at.a j+ith (where j ‘is 2, 6, 10,
..) vertical line.

[030] Each of the fourth switChing parts located at.the
i+1*™ horizontal line inclﬁdes a first thin film traﬁsistor
connected to an odd-numbered data line and the ith gate line.
A second thin film transistor is connecfed to the first thin
film traﬁsistor and the i+1*™ gate line and connected ﬁo a
liquid crystal cell located at a 3j* (where j is 2, 6, 10, )
vertical line.

[031] The data driver supplies the video signals to the

10
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third and the fourth switching parts when the second gate
signal is applied to thei-lth gate line and the first gate
signal is applied to the i*® gate 1line. Further, the data
‘driver supplies the video signals to the first ‘and  the
second switohing parts when the first gate signal has fallen,
so that onl& the second gate signal is applied'to the i-1°%"
gate line. |
[032] Further. scope of applicability of ‘the present.
invention will become apparent from the detailed description
'given hereinafter. However, it should be understood that the
detailed description and specific”examples, while indicating
prefetred embodiments of the invention, are given by way of
iilustratioﬁ only, since &arious changes and modifications
within the spirit and scope of theAinvention will become |
apperent to those 'skiiled in the art from this detailed

description.

BRIEF DESCRIPTION Of' THE DRAWINGS
m33] These and other objects ‘of the invention will be
apparent from the follow1ng detailed description‘ of the
embodiments of the present invention with referenoe to the
accompanying drawings,-in which:
[034] Fig. 1 illustrates a 1liquid crystal display, in

‘accordance the background art;
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[035] Figs. . 2A and 2B illustrate a line inversion
driving method of a -liquid crystal display, in accordance
the background art;
| [036] Figs. 3A and 3B illustrate a column inversion
driving methéd of a liquid crystal display, in accordance
the background art;

[037] Figs. 4A and 4B illustrate a dpt inversion driving
method of a liquid érystal display, 1in accordance the
background art;

[038] Fig. 5. illustrates a 1liquid cryétal';disp¥§§,
according to én embodiﬁent.of thé present invention;

[039] Fig. 6 1is a Wavéform .diagram representing gate
signals applied from the gate driver to'the gate lines shown
in Fig. 5; |

[040] Figi 7 illustrétes a process wherein video signals
are applied to the liéuid crystal display panel shown in Fig.
5; and A ‘ x:

[041] Figs. B8A and 8B respectively illustrate polarities
of video sighals applied‘to a liquid>crystal display panel
when the videé signals are applied by a column inversion

method.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[042] Hereinafter, a preferred embodiment of the present

12
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invention wi%l be described in detail with reference to Figs.
A5 to 8B. Fig. 5 illustrates a .liquid crystal .disélay
according to the preférred embodiment of the present
invention.

[043] As shown in Fig. 5, the 1liguid crystal display
includes a liquid crystal display panel 12, wherein liquid
crystal cells are ‘arranged in a n@trlx A gate driver 16
drives' a plurality of gate lines GO to Gn of the llquld
crystal display panel 12. = A data driver 14 drives a
" plurality of data lines DLl to DLm/2 of the liquid crystai~
display panel 12. |

[044] In the liquid crystal display panel 12, £he data
lines DL1 to DLm/2 are isolated from ahd cross the gate
lines GO to Gn. The liquid crystal display panel lévfurther
includes _thé liguid crystal qells fprmed between pixel
electrodes and common electroaes. Since tﬁé pixel electrodes
are arranged in a matrix on the liQuid crystalvdisplaylbanel
12,‘the liquid crystal cells are also arranged in a matfix
on the liquid crystal dlsplay panel 12.

[045] In addition, the 1liquid crystal display panel 12
-includes first switching parts 20 to fourth switching parts
26rfor applying video signals to the liquid crystal cells.

Each of the first switching parts 20, the second switching

parts 22, the third switching parts 24 and the fourth

13
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sWitching parts 26 drives one liquid crystal cell. AMoreover,
the first switching parts 20 to the fou;th switching parts
26 are arranged in an alternately repeating pattern.

tb46} To describe this repeating afrangement in detail,
the first switchinglparts 20 located at i*™™ (i isra natural
number) horizontal -line include-a first thin film transistor
TFT1 ana a second thin film transistor TFT2. A gate terminal
of the first thin film transistor TFT1 and a éate terﬁinal
of the second thin\film transistor TFT2 are connected- to é
gate line Gi-1 formiﬁg an i-1%" horizontal line. The first
thin film transistor TFTl is connected to the data line DL,
and the second thin film transistor TfT2 is located between
the first thin film transistor TFT1 and the liquid crystal
cell. in othef words, . the first’switching parts 20 located
at the i*® horizontai line abply video signals from the data
line DL to the liéuid crystéi celis when the gate signal is

applied to the i-1°%P

gate line Gi-1. Therefore, the first
switching parts 20 located at the i*® horizontal line drive
the liquid crystal cells located at j*" (where § is 2, 6, 10,'

N

..} vertical lines.
[047] The second switching parts 22 located at the i™
horizontal 1line include a third thin film transistor TFT3

and a fourth thin film transistor TFT4. A gate terminal of

the third thin film transistor TFT3 and a gate terminal of

14
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the fourth thin film transistor TFT4 are connected to the
gaﬁe line Gi-1 forming the i-1™ horizontal line. The third
thin film transistér TFT3 is connected to the data line DL,
and the fourth thin film transisto? TFT4 is located between
the third thin film transistor TFT3 and the liquid crystal
cell. In.other words, the second switching parts 22 located
at the ith hﬁrizdntal lipe apply videq signals f;om the data
line DL to the liquid crystal cells when the gate signal is
applied to the -i-1*" gate. line Gi—l. Therefore, the second
éwitching parts 22 located at the i*" horizontal line drive
the liquid crystal cells located at the j+1%" vertical lines.

[048] The third switching parts 24 located at the i®h
horizontal liné include a fifth tﬁin film transistor TFT5
and 'a sixth th;n flm transistor TFT6. A gate tefminal of
. the-fifth thin film'transistor.TFTS is connected tovﬁhe gate"
line Gi forming the i*® horizontal line, and a gate terminal
of the sixth thin film trénsistor TFT6 is connected to fhe
gate line Gi-1 forming the i-1°P horizontal line. The sixth
thin film transistor TFT6é is connected to the data line DL,
and the fifth thin film transistor TFT5 is located'bétween
the sixth thin film transistor TFT6é and the liéuid_crystal
cell. 1In other words, the third switching parts 24 located
at the i horizontal line apbly video signals from the data

line DL to the liquid crystal cells when the gate signal is

15
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h

1th gate line Gi.

applied to the i- gate line Gi-1 and the i
Therefore, the third switching parts 24 located at the i®"
horizontal line drive the liquid cryétal cells located at -
1" vertical lines.

[049] The fourth switching. parts 26 located at the i*

horizontal line include a seventh thin film transistor TFT7

and an eighth thin film transistor TFT8. A gate terminal of

the seventh thin film transistor TFT7 is connected to. the it®
gate line Gi, and a gate ﬁerminal of the eighth fhin film
transistor TFTS8 ié bonnected to the i-1*" gate line Gi-1.
The eighth thin film transistor TFT8 is connected to the
data liné DL, and the seventh thin film transistor TFT7 is
located befween the eighth thin film transistor TFT8 and the
liquid crystql‘ééll. The fourth switching parts 26 locafed

at the i* horizontal line apply video signals from the data

‘line DL to the liquid crystal cells when the gate signal is

applied to the i-1%" gate line Gi-1 and the i®’

gate line Gi.
Therefore,-the fourth sWitphiqg'parts 26 locateq,at tﬁe ith
horizontal lines drive thé liéuid crystal'celig located at
j+2™ vertical lines.

[050] To summarize, the first_switching parts'20 located
at the i*® horizontal line supply video signals to the liquid

crystal cells located at 3 (where j = 2, 6, 10, 14 .)

vertical lines when the gate signal is applied to the i-1%

16
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gate line Gi-1. The second switching parts 22 located at the
i“‘hérizontal linevapply video signals to the liquid crystal
cells located at j+lth vertical lines when the gate signal is
applied to the i-1%" gate line Gi-1. AThe third switching
parts 24 located at the it hérizontal’ line apply viaeo
_signals to the liquid crystal ceils located at j-1"" vertical
lines when the gate siénal-is applied to the i*F gate line Gi
and the‘i—lmAgate line Gi-1. Finally, the fourth switching
parts 26 located at the i™ horizontal linef‘apply' video
signais to the liquid crystal cells'located at j+2™" vertical
lines when the gate signal ié applied to the i™ gate line Gi
and the i-1%" gate line Gi-1..

[051] .In one embodiment of the‘ present invention, the
fifét switching part 20 and the fourth switching paft 26 are
‘subp%ied with'the videé signals from a cémmon»adjacent data
line DL. In other Q@rds, £he first switching part 20-and the
fourth switching part‘26'share a daﬁa line DL. Also, the
second switching part 22 and the third switching part 24 are
supplied with the &ideo signals from a‘commqn adjacent data
line DL. In other words, the second switching_part 22 and
the third switching part 24 share é» data 1line DL. For
ihstance, the fourth switeﬁing' part 26 (located at the
fourth vertical line and first horizontal 1line) and the

first switching part 20 (located at the sixth vertical line

17



. . N Attorn_ey Docket .No. 2658-0318P

and first horizontal line) afe connected to the third déta
line DL3. As another example, the second switching part 22
(located at the ‘third vertical 1line and first ‘héfiZOntal
line) and the third switcﬁing part'24 (located at the first‘
vertical 1line and first horizontal line) are connected .to
the second data line DLZ. |
WSZ]-In the liquid crystal dispiay of the present
invention, the number of data lines DL is- decreased byahalf,
as éémpared with the 'liquid érystal» display of the
background art showq in'Fig; 1. Namely, the ﬂumber of data
1ines DI. is decreased by half, because each data line can
drivéfa-liquid crystal cells located to its left and right
sides. Further, the number of data infegiatea circuits,
included in the data driver 14, 1is also decreased by half
accordingly. .
| m53] The lOcationsAof the first switching parts 20 to
the fourth switching parts 26 are arranged 1in a zigzég
pattern relative to the data line for each horizontal line.
In other words,vthe first switching parts 20, located along
the i+1m.horizontal line, age arranged to apply the video
- signals to thé liqdid  cfystal cells located at the 42t
vertical lines. The second switching‘parts 22 located aiong‘

the i+1™ horizontal line are arranged to apply the video

signals to the 1liquid crystal cells located at  the j-1%°

18
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 vertical -lines. The third switching parts 24 located along
the i+1*® horizontal line are arranged to apply the wvideo
signals tb the 1liquid crystal cells located at the J+1t"
vertical 1lines.  Finally, the fourth switching parts 26
located along the i+1w‘hori;ontal line are arranged to apply
.the wvideo sigﬁéls to the liquid crystal célls located at the
jth yertical lines. |
[054] As ’illustraﬁed in Fig. 6, the gate drivertllz
'sequentiaily supplies a fiﬁst gatg signal- SP1 and a'Seéon&
. géte signal to the gate 1lines GO to ‘Gn. The first gate

signal SP1 applied to the i®P

date line Gi 1is applied‘
overlappiﬁé with the second gate signal SPé applied.to the
i-1*" gate line Gi-1. The first gate signal SP1 applied to
the i*™ gate liné Gi 1is substantially_increased at the samé
point in tiﬁe with the second gate signal SP2 applied to the
i-1*" gate line Gi-1. In other words,lfhe signal SP1 applied
to the i*" gate line Gi starts at substantially the same time
as the secona gate Signal SP2 applied to the i—lm gate line
Gi-1. |

[055] The second gate signal SPZ is set to have a width
(or tiﬁe duratiéh)>wider than the first gate signal SP1. For
instance, the second gate signél SP2 can have a Qidth>twice

that of the first gate signal SP1.

[056] The data driver 14 supplies the video signals to

19
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be applied to the 1liquid crystal cells connected to the
third.switching part 24 and the fourth switching part 26 for
a-period that the firsf gate signél SP1 and the second gaté
signal SP2 are overlapped. The data driver 14 supplies thei
video signals to be applied to‘ the liéuid crystal cells
connected\-to the first- switching part 20 and the second
.swi;chiqg part 22 for a.periéd when only the second gate
signal SP2 is applied. Moreover, the data driver 14 applies
the video signals héing the column inversion method. |

[057] The Qpératibn will now be described in more detail
with reference to Figs. 5 énd‘6. first, the second gate
signal SP2vis épplied'to the zero gate 1line GO, and the
first gate signal SP1l is applied to the first line Gl In
.this case,lthe thin film transistors TFT1 to TFTS 1ncluded
in the first sw1tch1ng part 20 “to the fourth sw1tch1ng part
26 (locatedkln the first horlzontal llne) and hav1ng their
.gates connected to gate line GO are turned on. Aléo,'the‘
thin film .transistors TFT1 to TFT8 included 'in the £irst
switching part 20 to the fourtﬁ switching part 26 (located
in the second horizontal 1line) and having their gates
connected to gate line Gl are turned on by the first gate
signal SP1 applied to the first gate iine Gl.

[058] As a result, video éignals applied to the 1liquid

crystal cells connected to the third switching part 24 and

,20.
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the fourth switching part 26 (located in the. first
horizohtal line) are applied to the data lines DL1 to DLm/2.
For instance, 1if the video signal DA is applied, a desired
video signal DA is apélied “to the liquid crystal cells
connected to the +third switching part 24 and ~the fourth
switching part 26 as shown in Fig.‘7.~ The video signal DA is
applied to the liquid crystal cells connecéed to the first
switching part 20 and the second switching part 22‘(lo¢ated
'in the first and the secondvhbrizontal lines), but.the video
signal DA is é dummy ViQeo‘éignal charged for a short time.

[059] Then, the first gate signal SPl applied to ‘the
first gate line Gl falls off. If the first gate signal SP1
stops, only the thin film traﬁsistors TFT1 to‘TF:4 included
in the first switchingfpart 20 and the second switching par£
22 remain in a turned-on state. . As a result, the video
signal applied to the liquid crYstal cells connécted to the
first switching part 20 and the secénd switchiﬁg part 22
(located in the first horizontal 1line) is applied to the
data lines DL1 to DLm/2. For instance, if the video signal
DB is applied, a desired video signal DB is applied to. the
iiquid crystal cells connected to the first switching part
20 and the second switching part 2;, as shown in Fig. 7. 1In
other words, a desired video signal 1s supplied to the

liquid crystal cells connected to the first and the second
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switching parts 20 and 22; instead of the dummy video signal
supplied in a previous period.

[060] After the desired video signal is supplied to the
first switch part 20 and the second switching part 22, the
second gate signal SP2 applied to the zero gate line GO is
turned off or stops. At this time, the second gate signal
SP2 is appiiéd'to‘the first gate line Gl, and the first gate
signal SP1 is applied to the second gate line G2. Then, the
thin film transistors TéTl- to TFT4 inclu@ed in the first
switching part 2O to the fourth.switching par£ 26 (located
in.tﬁé secdnd ﬁorizontal line) are turned on.

[061] At this moment, the video signal applied to the
liguid ciystal cells connected to the third sWiﬁching,part
24 and the fourth switchiﬁg part 26 (located in the secona
horizontal line) is applied to‘tﬁe data lines DL1 to DLm/2.
For insfance, ffhé video signal DC is applied, a desired
" video éignai DC is applied to the liquid crystal cells
' conneéted to the first switching part 20 and> the second
swifchiné part 22, as'éhown in Fig.-7.

[062] fhen, the second gate signal SPZ'applied to the
second gate 1line G2 1is turned off. When the second gate
signai SPé s£ops,‘ only the thin film transistors TFTl to
TFT4 included in the first switching part 20 and the second

switching part 22 remain in a turned-on state. The video
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signal applied to the ligquid crystal cells connected to the
first'switching éart 20 and the second.switchipgvpart—ZZ
(located in the second horizontal 1line) is appliea to the
&éfa lines DLl to DILm/2. For instance, if the Videorsignal
DD asAdesired.is applied, the desired video signal DD is
applied to the liquid crystal cells connected to the first
switching pért 20 aﬁd-the second éwitching part 22, as shown
in Fig. 7. . As é result, a desired video signal transmitted
along one data line is applied to the liquid crysta{i_cells~
located at thé‘left and right sides using that one data line
by repeating the described process‘in accordance with the
present invention.

[063] The data driver 14 applies the-videé signals using-
a column inversion method. In other words, the aata driver
14 applies the video signals héving polarities contrary to
each other to the odd—nﬁmbered data lines DL1, DL3, .. and
-the even-numbered data lines DL2,'DL4, ;. Then, .the 1liquid
cfystalkcellé can bé driven using a dot inversion method by
the first switchingjpart 20 to the fourth switching part 26
arranged in a zigzag relative to every horizontal line.

[064] For instance, 1f a éositive video signal 1is
supplied to the odd-numbered data.lines DL1l, DL3, .. and a
negative video: signal is supplied to the even-numbered data

lines DLZ, DL4, .., as shown in Fig. 82A, the negative wvideo
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-signal is applied to the 1liquid crystal cells of the odd-

numbered vertical lines located at the odd-numbered
horizontal 1lines, and the positive video signal to the

liquid' crystal cells of the even—numbefed vertical lines

- located at the even-numbered horizontal lines. Moreover, the

positive video signal is applied to the 1liquid crystal cells

of the odd-numbered- vertical: lines located at the even-

‘numbered horizontal 1lines, and>the negative video signal is

applled to the lquld crystal cells of the even-numbered
vertlcal lines located at the odd- numbered horlzontal lines.
[065] In addition, if a negative video signel is applled
to the odd—numbered'data lines DL1, DL3, .. and a positive
video signal to the even-numbered data lines DLé, DL4, .. for
the next frame perlod as shown in Fig' 8B, the positive
v1deo 51gnal is applled to the liquid crystal cells of the
odd—numbered vertical lines located at the odd-numbered
horizontal lines, and the negative video signal is applied,
to the iiquid crystal cells of the.even—numbe:ed vertical
lines located at'rthe even—numbered horizontal 1lines.
Moreover, the negative video signal 1is aoplied to the liquid
orystal cells of the‘odd—nuﬁbered vertical lines located at
the_even—numbered horizontal linee, and the positive wvideo
signal is epplieo to the liquid crystal cells of the even-

numbered verﬁical lines located at the odd-numbered
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horizontal lines. In other words, power consumption can be
minimized by driving thé liquidﬁcrystal cells using the dot
inversion method in the present invention.

[066] As described above, in the liquid crystal display
of the present ihveﬁtion, thé liquid crystal cells located
at the left/right sides'dﬁe data line are supplied a video
signal from that éne-data line. Accordingly, the hdﬁber of
data lines is decreased by half, as compared with the liquid
cfystal displays of the backg;ound art. Accordingiy, the
number of data drivers applying the driving signals to the
data lines 1is also decreased by half. Thus, it is possible
to reduce a fabriéating cost. Also, since the. s&itching
parts are.ar;anged in a zigzag patterh“relative to the data
line fof éach ho;izontal line in the présent invention,uthe
liquid crystal cells can be driven by the dot iﬁveféion
method, usiﬁg a data drivér of the column inversion method.
In other words, since the liquid crystal cells are driven by
the dot inversionvmethod using the data driver of the column
inversion method in the present invention, power consumption
can be reduced without deterioration of a picture quality.

1067] Although the presenf invention has beén'explaiﬁed
by the(embodiments shown in the drawings deSCéibed above, it
should bé understood to the ordinary skilled person in the

art that the invention is not limited to the embodiments,
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but rather that various changes or modifications thereof are
possible without departing from. the spirit of the invention.
Accordingly, the scope of the invention shall be determined

only by the appended claims and their equivalents.
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